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225,  300,  and  450  mg/kg/day  produced  developmental  toxic 
effects  in  New  Zealand  White  rabbits.  Malformations 
occurring  in  the  50,  150,  and  200  mg/kg/day  groups  were 
underdevelopment  of  the  heart  atria,  malformed  tongue,  situs 
inversus  of  the  esophagus  and  stomach,  cervical  ribs,  14 
pairs  of  ribs,  and  extra  vertebrae 
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Developmental  Toxicity  Potential  of  Hydroxyurea,  a 
Positive  Control,  in  Rabbits  --  Coppes  et  al 


INTRODUCTION 


The  Toxicology  Group,  PAIR,  has  been  tasked  to  perform 
toxicological  evaluation  of  compounds  to  include 
developmental  toxicity  testing  in  two  species,  rat.  and 
raboit.  Developmental  toxicity  is  the  induction  cf  adverse 
effects  on  the  developing  organism  as  a  result  of  in  utero 
exposure  to  an  agent.  The  manifestations  of  developmental 
toxicity  include  death  of  the  developing  organism,  structurai 
abnormality  (teratogenicity),  altered  growth,  and  functional 
deficiency.  This  report  presents  the  results  of  a  study  to 
evaluate  the  developmental  toxicity  potential  of  a  positive 
control,  hydroxyurea,  in  rabbits. 


The  objective  of  this  study  was  to  demonstrate  the 
developmental  toxicity  of  a  positive  control  compound, 
hyaroxyurea,  in  the  hew  Zealand  White  rabbit  in  accordance 
with  LAIR  developmental  toxicity  test  standard  operating 
procedures . 


MATERIALS 


Hydroxyurea,  a  rapidly  acting  teratogen,  is  an  inhibitor 
of  DNA  synthesis  and  a  cytotoxic  agent  which  selectively 
kills  cells  in  the  S-phase  of  the  cell  cycle  (1) . 


Chemical  Name:  Hydroxyurea 

Chemical  Abstract  Service  Registry  No.:  127-07-1 
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Molecular  Structure:  (.."14  N2  O2 
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II 

H2N  -  c-  NH 
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OH 


Molecular  Weiqht:  76.06 

Source:  Sigma  Chemical  Company 

P.O.  Box  14508 
St.  Louis,  MO  63178 

Additional  information  about  the  positive  control 
appears  in  Appendix  A. 

Vehicle 

The  vehicle  for  hydroxyurea  was  sterile  water  for 
injection  obtained  from  Cutter  Laboratories,  Inc,  Emeryville, 
CA,  and  Abbott  Laboratories,  North  Chicago,  IL.  Expiration 
dates  were  February  1985  and  March  1986. 


Thirty-two  female  and  eight  male  New  Zealand  White 
rabbits  were  obtained  from  Elkhorn  Babbitry,  Watsonville,  CA. 
They  were  identified  individually  by  ear  tattoo  numbers 
34F237  through  84F268  for  the  females  and  84F269  through 
84F276  for  the  males.  The  weights  of  the  females  ranged  from 
3.23  to  4.47  kg,  and  the  weights  of  the  males  ranged  from 
3.67  to  4.62  kg  when  released  from  quarantine.  Additional 
animal  data  appear  in  Appendix  B. 

The  rabbit  has  proven  to  be  a  sensitive  test  system  ior 
teratology  studies  (2) .  Historic  data  on  malformations  and 
variants  in  Nov;  Zealand  White  rabbits  are  well  documented  (3, 
4)  . 
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Upon  arrival  at  LAIR  rabbits  were  quarantined  for  14 
'.ays.  Afior  release  from  quarantine  rabbits  were  housed 
ndividuciily  in  stainless  steel  wire  mesh  cages  in  racks 
t quipped  with  automatically  flushing  dump  tanks.  Bedding  was 
1  ot  prcvidod.  Rabbits  were  fed  Purina  Rabbit  Chow  53 1 5 


ii 

> 

fS 

v« 

I 


•"3 

.v 

.V 


» 


a 

H 

y. 

& 


1 

,\v 

»  , 

A': 

Aj 


> 


\V 

V*1  * 

gh 

S3 


Coppes  et  al 


(Raison  Purina  Company,  St.  Louis,  MO).  Nonpregnant  rabbits 
were  fed  approximately  120  grams  of  chow  per  day,  and 
pregnant  rabbits  were  fed  approximately  180  grams  per  day 
from  18  Apr  84  until  10  Jun  84.  The  feed  was  increased  to 
approximately  180  grams  per  day  for  nonpregnant  animals  and 
approximately  240  grams  per  day  for  pregnant  animals  on  11 
Jun  84.  Water  was  provided  by  automatic  water  dispensers. 

The  animal  room  temperature  was  maintained  in  a  range  between 
17°C  and  22°C  with  a  relative  humidity  range  between  42  and 
76%  with  occasional  spikes  up  to  98%  during  room  cleaning. 

The  photoperiod  was  12  hours  of  light  per  day. 


METHODS 

Methods  used  are  described  in  detail  in  LAIR  "Teratology 
Testing  Procedure"  OP-STX-40  (5)  and  were  in  accordance  with 
Environmental  Protection  Agency  and  Food  and  Drug 
Administration  guidelines  for  developmental  health  effects 
(6,7)  . 


Acclimation 


After  release  from  quarantine,  each  female  was  predosed 
with  water  several  times  during  a  six  day  acclimation  period. 
Animals  were  observed  daily  for  signs  of  illness. 


Females  were  assigned  to  test  groups  according  to  OP- 
ISG-2 !  "Animal  Randomization  Procedure"  on  the  Data  General 
ECLIPSE  C/330  computer  (8).  Sequences  of  numbers 
corresponding  to  the  number  of  dose  groups  were  generated. 

As  females  were  bred,  they  were  assigned  to  one  of  the  dose 
groups . 

Dosage  Levels/Administration 

The  dosage  levels  of  nydroxyurea  tested  vere  0,  25,  50, 
150,  200,  225,  300  and  450  mg/kg/day.  Bred  females  were 
dosed  daily  from  Day  6  through  Day  18  of  gestation.  Day  0 
was  the  day  of  breeding.  The  dosage  was  calculated  on  the 
Day  6  body  weight  and  administered  in  a  volume  of  2  ml /kg 
body  'weight.  Vehicle  control  animals  received  sterile  water 
at  a  volume  of  2  ml/kg  body  weight.  Animals  were  dosed  by 
oral  intubation  using  a  10-cc  syringe  equipped  with  a  13-cm 
length  of  polyethylene  tubing,  inner  diameter  1.67  mm,  outer 
diameter  2.42  mm  (Clay  Adams,  Parsippany,  NJ) .  Bred  females 
were  dosed  from  30  Apr  84  through  15  Jul  84. 
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Compound  Preparation 

Dosing  solutions  were  prepared  by  mixing  hydroxyurea  in 
an  appropriate  volume  of  sterile  water  for  injection.  The 
preparations  were  heated  slightly  to  attain  complete 
dissolution  and  refrigerated.  Before  dosing  the  animals,  the 
vials  were  warmed  slightly  to  redissolve  crystallized 
hydroxyurea . 

Breeding 

Each  female  was  bred  randomly  to  one  or  two  males. 

Mating  was  confirmed  by  observation  of  the  pair  mating.  The 
day  of  mating  was  designated  as  Day  0  of  gestation.  Females 
were  bred  from  24  Apr  84  through  27  Jun  84. 

i:£.£nreniL-B.e.cU..Qn  Eracedrre. 

Dams  were  weighed  and  euthanized  with  CO2  on  Day  29  cf 
gestation.  All  females  were  examined,  and  nonpregnant  ones 
were  removed  from  the  study.  Gravid  uteri  were  examined  for 
number  of  implantation  sites,  resorptions,  and  live  and  dead 
fetuses.  The  uterus  and  ovaries  were  removed  and  the  corpora 
lutea  counted.  The  dams  were  examined  for  gross  visceral 
signs  of  toxicity  and  reweighed.  Each  fetus  was  weighed, 
measured  crown-to-rump,  and  examined  externally.  Fetuses 
were  assigned  alternately  to  either  skeletal  or  visceral 
examination  groups. 

Fetuses  assigned  for  skeletal  examination  were  placed  in 
70%  ethanol  and  processed  by  the  alizarin  red  S  staining 
technique  of  Crary  (9).  After  processing,  the  specimens  were 
placed  in  glycerol  with  a  few  crystals  of  thymol  to  inhibit 
bacterial  and  mold  growth.  Fetuses  assigned  for  visceral 
examination  were  placed  in  Bouin's  solution.  The  body  walls 
were  pierced  to  allow  penetration  of  the  fixing  solution. 

Observations  and  Records 

Bred  females  were  weighed  on  Days  0,  6,  12,  18,  24,  and 
29  of  gestation.  Females  were  observed  daily  from  Day  0 
through  Day  29  for  clinical  signs  of  toxicity,  abortion,  or 
premature  delivery.  Date,  time,  and  amount  of  dosing 
:  olution  administered  were  recorded  during  the  daily  dosing 
on  Days  6  through  18.  At  cesarean  section,  body  weight, 
i  terine  data,  and  results  from  gross  examination  of  the  dam 
\  ere  recorded.  The  dams  were  reweighed  after  removal  of  the 
< ravid  uterus  to  obtain  the  Corrected  Day  29  weight. 
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Fetal  weight,  crown-to- rump  measurement,  and  external 
examination  findings  from  live  fetuses  were  recorded. 

Bouin's  fetuses  were  examined  under  low  magnification  by  the 
modified  Wilson  freehand  razor  blade  sectioning  technique 
(10) .  The  skeletons  stained  by  alizarin  were  examined  under 
low  magnification  on  a  light  box  for  degree  of  ossification, 
malformations,  and  alignment.  The  sternebrae,  ribs, 
vertebrae,  metacarpals,  and  metatarsals  were  counted. 

Schedule  of  Study  Events 

The  historical  listing  of  study  events  is  given  in 
Appendix  C. 

Statistical  Analysis 

Means  and  standard  deviations  were  performed  on  maternal 
weights,  uterine,  and  litter  data. 

Deviations  from  Original  Protocol 

Females  were  bred  by  two  males  rather  than  one  to 
increase  pregnancy  rate.  The  breeding  period  was  extended 
from  two  weeks  to  two  months,  until  all  females  were  bred. 

The  first  litters  were  examined  to  determine  whether 
adjustments  in  the  dose  levels  were  appropriate  tor  the 
remaining  females.  The  original  protocol  specif  ed  five  dose 
groups:  0,  50,  150,  300,  and  450  mg/kg/day  hydroxyurea.  On 

study  Day  16  the  first  female  assigned  to  the  450  mg/kg/day 
group  died.  Because  the  teratology  testing  procedure 
recommends  less  than  10%  maternal  deaths  in  the  high  dose 
group,  it  was  determined  that  450  mg/kg/day  hydroxyurea 
administered  on  13  consecutive  days  was  too  high  (5) .  Two 
other  females  alsc  assigned  to  this  group  were  dosed  with  450 
mg/kg/day  hydroxyurea  on  Days  6  through  10;  then  because  of 
the  death  of  the  first  female,  the  dosage  was  lowered  on  Day 
11  to  300  mg/kg/day  for  the  remainder  of  the  dosing  period. 

A  lower  dose  group,  25  mg/kg/day  hydroxyurea,  was  included  in 
the  study.  A  fourth  female  assigned  to  the  450  mg/kg/day 
dose  group,  but  not  yet  dosed,  was  transferred  to  the  25 
mg/kg/day  dose  group.  After  cesarean  sectioning  of  the 
earliest  bred  animals,  it  was  determined  that  Intermediate 
doses  between  150  mg/kg/day  and  300  mg/kg/day  were  needed  to 
demonstrate  a  dose-response  relationship.  Two  new  dose 
groups,  200  mg/kg/day  and  225  mg/kg/day,  were  included  in  the 
study . 
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These  adjustments  to  the  original  dose  levels  were 
necessary  to  prevent  maternal  deaths,  to  demonstrate  a  dose- 
related  developmer.tally  toxic  effect,  and  to  estimate  the  no¬ 
observed-effect  level. 

Raw  Data  and  Final  Report  Storage 

A  copy  of  the  final  report,  study  protocol,  addenda,  raw 
data,  and  SOPs  will  be  retained  in  the  LAIR  Archives. 

Alizarin  specimens  will  be  retained  in  LAIR  Pathology 
Archives . 


RESULTS 

Maternal  Data 

The  number  of  bred  animals  assigned  to  each  group, 
number  of  animals  that  died,  number  of  animals  that  were 
pregnant,  and  number  of  animals  with  live  litters  are 
presented  in  Table  1.  There  was  no  difference  in  percent  of 
pregnant  animals  with  live  litters  in  the  0,  25,  50,  150,  and 
200  mg/kg/day  hydroxyurea  dose  groups.  The  pregnant  females 
in  the  225,  300,  and  450  mg/kg/day  dose  groups  had  no  live 
litters . 

One  maternal  death  occurred  on  study  Day  16  in  the  450 
mg/kg/day  dose  group.  Necropsy  findings  reported  the  death 
was  most  likely  caused  by  bacteremia/septicemia  brought  about 
by  necrosis  of  small  intestine  mucosa.  The  necrosis  may  have 
been  caused  or  aggravated  by  the  test  compound,  hydroxyurea. 

Individual  maternal  weights  and  weight  changes  are 
listed  in  Appendix  D,  and  the  group  means  are  presented  in 
Table  2.  Slight  weight  loss  occurred  in  most  dose  groups 
(not  dose-related)  during  the  study  period  (Corrected  Day  29 
weight  -  Day  0  weight) .  During  the  treatment  period  (Day  18 
weight  -  Day  6  weight),  weight  gain  occurred  in  all  dose 
groups  except  that  the  animals  assigned  to  the  450  mg/kg/day 
group,  which  had  been  dosed  with  450  mg/kg/day  from  Days  6 
through  10  and  300  mg/kg/day  from  Days  11  through  18,  lost 
weight . 

Individual  maternal  cl  oica'  signs  and  necropsy  findings 
<  re  listed  in  Appendix  E.  -.leal  signs  per  group  during 

pretreatment  (Day  0  througu  Day  5),  treatment  (Day  6  through 
lay  18),  postt reatment  (Day  19  through  Day  28),  and  necropsy 
: indings  at  cesarean  section  (Day  29)  are  found  in  Tables  3a, 
L,  c,  and  a,  respectively.  One  lemale,  84F264  in  the  control 
< roup,  aborted  on  Day  22  and  was  euthanized  on  Day  29.  Off 
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feed  (animal  did  not  eat  approximately  1/4  or  more  of  its 
daily  teed  ration)  was  the  most  frequent  clinical  sign  during 
the  pretreatment,  treatment,  and  posttreatment  periods  and 
was  not  dose-related.  Clinical  signs  that  occurred  more 
frequently  in  the  300  or  450  mg/kg/day  dose  groups  during 
treatment,  and  posttreatment  were  salivation;  inactivity; 
alopecia;  pallor  of  lips,  nose,  and  gums;  and  death.  At 
cesarean  section,  dark  spots  on  ovaries  was  the  only  dose- 
related  sign  of  maternal  toxicity. 


The  individual  number  of  implantations,  resorptions, 
percent  resorptions,  and  number  and  percent  of  live  and  dead 
fetuses  are  listed  in  Appendix  F.  The  summary  by  group  is 
presented  in  Table  4.  The  225,  300,  and  450  mg/kg/day  dose 
groups  had  lower  implantation  efficiencies  and  higher 
resorption  rates  than  the  control  group.  Hydroxyurea 
produced  100%  resorptions  in  the  three  high  dose  groups  and  a 
dose-dependent  increase  in  percentage  of  dead  fetuses  in  the 
50,  150,  and  200  mg/kg/day  groups.  The  individual  fetal  sex, 
weight,  and  crown-to-rump  length  are  given  in  Appendix  G. 

The  group  means  are  presented  in  Table  5.  The  fetuses  in  the 
200  mg/kg/day  group  were  lighter  in  weight  and  shorter  in 
length  than  the  controls  or  lower  hydroxyurea  groups. 

Individual  external  examination  findings  are  presented 
in  Appendix  H.  A  summary  by  dose  group  is  in  Table  6. 
External  malformations  and  variants  occurred  in  the  150  and 
200  mg/kg/day  dose  groups. 

Individual  visceral  examination  findings  are  presented 
in  Appendix  I.  A  summary  by  dose  group  is  in  Table  7. 
Visceral  variants  were  dose-related,  ranging  between  20%  in 
the  control  group  and  57%  in  the  200  mg/kg/day  group,  with 
the  exception  of  80%  occurring  in  the  25  mg/kg/day  dose 
group.  Since  the  80%  represented  only  one  litter,  this  is 
considered  an  aberration  rather  than  dose-related.  Visceral 
malformations  occurring  in  the  50,  150,  and  200  mg/kg/day 
dose  groups  were  marked  underdevelopment  of  heart  atria, 
situs  inversus  of  esophagus  and  stomach,  ectopic  kidney,  and 
malformed  tongue. 

Individual  skeletal  examination  findings  are  presented 
in  Appendix  J.  A  summary  by  dose  group  is  provided  in  Table 
8.  Skeletal  variants  occurred  in  high  frequency  in  all 
groups.  Many  fetuses  had  13  pairs  of  ribs  or  a  unilateral 
13th  rib.  Split,  unilaterally  ossified,  fused,  scrambled,  or 
diagonally  shaped  sternebrae  occurred  frequently  in  the  150 
and  200  mg/kg/day  dose  groups.  There  were  no  differences  in 
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the  number  of  sternebrae,  coccygeal  vertebrae,  metacarpals, 
metatarsals,  and  phalanges  ossified  between  groups.  Skeletal 
malformations  were  dose-related  and  were  found  in  the  150  and 
200  mg/kg/day  dose  groups.  Twenty  or  21  thoracic  and  lumbar 
vertebrae  (19  is  the  normal  number)  occurred  in  74%  of  the 
150  mg/kg/day  dose  group  and  in  62%  of  the  200  mg/kg/day  dose 
group  fetuses.  Rudimentary  cervical  rib  occurred  in  62%  of 
the  200  mg/kg/day  dose  group  fetuses  compared  to  4%  (one 
fetus)  in  the  control  group.  Eight  cervical  vertebrae  (seven 
is  the  normal  number)  occurred  in  26%  of  the  150  mg/kg/day 
fetuses  and  in  100%  of  the  200  mg/kg/day  fetuses.  Misaligned 
and  fused  coccygeal  vertebral  arches  occurred  in  two  fetuses 
in  the  200  mg/kg/day  dose  group. 

The  individual  incidence  of  external,  visceral,  and 
skeletal  variations  and  malformations  is  found  in  Appendix  K. 
A  summary  by  dose  group  of  the  effect  of  hydroxyurea  on  the 
incidence  of  fetal  malformations  and  variations  is  presented 
in  Table  9.  Variants  occurred  in  all  dose  groups. 
Malformations  were  dose-related,  increasing  in  frequency  with 
increasing  dose  levels  of  hydroxyurea. 
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External  Malformations  and  Variations  in  Fetuses  of  Hydroxyurea-treated  Rabbit 
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DISCUSSION 

Developmental  toxicity  in.  (.he  induction  of  ao verse 
effects  on  the  developing  organism  as  a  result  of  in  ut“/o 
exposure  to  an  agent.  The  manifestations  of  developmental 
toxicity  include  death  of  the  developing  organism,  structure 
abnormality  (teratogenicity),  altered  growth,  and  functional 
deficiency.  The  no-observed-effect  level  is  the  maximum 
concentration  in  a  test  which  produces  no  observed  advc 
effects  (6) . 

In  this  study,  death  of  the  developing  organism  war. 
dose-related.  The  225,  300,  and  450  mg/kg/day  dose  groups 
had  100%  resorptions  (no  live  or  dead  fetuses),  and  the 
percent  dead  fetuses  ranged  from  2%  in  the  control  to  11%  in 
the  200  mg/kg/day  dose  groups.  External,  visceral,  and 
skeletal  malformations  were  dose-related  and  occurred  'in  the 
50,  150,  and  200  mg/kg/day  dose  groups.  There  were  no 
malformations  in  the  25  mg/kg/day  dose  group.  The  presence 
of  supernumerary  13th  ribs  at  the  thoracolumbar  border  ;s  on 
of  the  most  common  variants  in  rabbits.  The  presence  of  a 
cervical  rib  is  quite  common  in  mice,  but  is  a  relatively 
rare  anomaly  in  rabbits  (4).  The  spontaneous  occurrence  cl 
supernumerary  lumbar  ribs  is  highly  variable  and  determined 
by  both  genetic  and  extragenetic  factors  which  influence  the 
differentiation  and  growth  of  rib  precursors  at  a  specific 
stage  of  embryogenesis .  The  presence  of  extra  vertebrae  is 
much  less  common.  Chemical  agents,  maternal  stress,  and 
embryo-toxicity  attributed  to  maternal  treatment  have  been 
associated  with  extra  ribs  (11).  In  this  study,  having  1 ? 
pairs  of  ribs,  rather  than  the  normal  12,  was  considered  a 
variant,  but  14  pairs  of  ribs,  cervical  ribs,  and  eight 
cervical  or  more  than  19  thoracic  +  lumbar  vertebrae  were 
considered  malformations.  With  the  exception  of  one  control 
fetus  with  a  cervical  rib,  these  malformations  occurred  cn I y 
in  the  150  and  200  mg/kg/day  dose  groups.  Morphological 
changes  such  as  these  are  interpreted  with  caution,  and  the 
test  substance  is  considered  a  developmental  hatard  only  whe 
morphological  changes  occur  in  conjunction  with  ither 
observations  such  as  increased  fetal  loss  (3' .  while 
increased  numbers  of  vertebrae,  14  pairs  of  ribs,  situs: 
inversus  of  esophagus  and  stomach,  and  malformed  tongue 
generally  are  not  incompatible  with  life,  they  are  permanent 
structural  deviations  from  normal.  Severely  underdeveloped 
heart  atria,  which  occurred  in  the  50  and  150  mg/kg/day  dose 
jroups,  may  be  incompatible  with,  or  severely  detrimental  to 
normal  postnatal  survival.  One  fetus  in  tr>>  150  mq/kg 'dry 
lose  group  had  a  hyperfiexed  torepaw.  Since  skeletal 
examination  of  this  fetus  revealed  n:  abnormalities,  the 
flexure  may  have  disappeared  with  postnatal  exercise  and  was 
iot  considered  a  skeletal  malformation. 
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i 

Although  the  dose  level  and  time  of  administration  were 
different,  some  of  the  findings  in  this  study,  such  as  high  ■ 

resorption  rates,  ectopic  kidneys,  stunted  tails,  and  ! 

abnormal  vertebrae,  have  also  been  reported  in  New  Zealand 

White  rabbits  injected  s.c.  on  Day  12  of  gestation  with  750  I 

mg/kg  hydroxyurea  (12) .  The  data  support  a  dose-response  ^ 

increase  in  developmental  toxicity  with  the  positive  control, 

hydroxyurea.  ^ 

l 

* 

CONCLUSION 

\ 

When  given  in  oral  doses  ol  50,  150,  200,  225,  300,  and 

450  mg/kg/day  from  Days  6  through  18  of  gestation,  the  ! 

positive  control  substance,  hydroxyurea,  produced 

developmental  toxic  effects  in  New  Zealand  White  rabbits.  \ 

The  LAIR  developmental  toxicity  testing  procedure  for  New  J 

Zealand  White  rabbits  is  a  valid  model  for  testing  substances  " 

for  developmental  toxicity. 
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Chemical  Data 


Chemical  name:  Hydroxyurea;  Hydroxycarbamide ;  Hydrea; 
Litalir 

Chemical  Abstract  Service  Registry  No.:  127-07-1 
Structural  formula: 

o 

II 

H2N  -  c-  NH 

I 

OH 


Molecular  formula:  CH4N2O2 

Molecular  weight:  76.06 

Source:  Sigma  Chemical  Company 

P.O.  Box  14508 
St.  Louis,  MO  63178 

LlQ:..  Ngu . . . Date  of  dosing  solution  preparation 

73F-0643  30  Apr  84,  4  May  84 

73F-0375  10  May  84,  21  May  84,  14  Jun  84 

1  0 3 1’ - 0 1 4 0  25  Jun  84  ,  28  .Jun  84,  7  Ju  1  84 


Solubility:  Freely  soluble  in  water,  hot  alcohol*. 


*  Windholz  M,  ed .  The 
Rahway,  NJ :  Merck  and 


Merck  Index.  Tenth 
Co.,  1983:4772. 


Edition  . 
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Animal  Data 


Species:  Rabbit 

Strain:  New  Zealand  White  (albino) 

Source:  Elkhorn  Rabbitry 

5265  Starr  Way 
Watsonville,  CA 


Sex:  32  Females  and  8  Males 


Male:  Age  unknown,  adult,  proven  breeders. 

Female:  Approximately  5  months,  nu 1  1  i  pa  rot  is . 

Condition  of  animals  at  st.art  of  study:  Normal 
Body  weight  range  of  females  at  dosing:  3.39  -  4.61  kg 
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